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FOREWORD

This order, the Project Inplenentation Plan gPIP), provi des
t echni cal ?uldance and managenent direction for _the orderly
| mpl ement ati on and acceptance of the Low Power Tactical Air
hhv!?atlon(imﬁﬂﬁ)ﬁmtenna (replacenent antenna for the TACAN
facility) into the National Airspace System (MAS).. This is a
Capital” Tnvestment Plan (€tB),, an infrastructure repleni shment
roject, which provides for the replacement of selected RTA-2
Al antennas. This order identifies and describes specific
requi rements, events, tasks and activities to be acconplished, as
wel'l as project inplementation procedures, organizational and
program managenment. Management responsibility for this program
I's assigned to the Program Manager for Navigation, ANNAJ&h,vmth
acquisition directed by the Associate Program Manager for
Engi neering, Navigation Program ANN-13®.

The original order has been revised to include data changes

I ncorporated by contract nodifications, and organizational
restructur|q?. Syst em del i very schedul es have been updated and
addi tional data has been provi ded on system description,
operating parameters, and installation requirenments and
procedures.

The goal of this order is to provide a uniform approach for al
organi zations that have a role in cqnduct|n% activities necessary
to inplenent any portion of this project. he procedures and
responsibilities in this order were devel oped using. current
ageneydirectives. The format and content is organized and
Bresented per FAA-STD-03G, Pr%garatyon of Project Inplementation
| ans, and orget 1320.1D, FAA Directives System

(Obeir Ay P febi0n_

Charl es B. Gehea _ _
Prog;iyfwhnager for Navigation
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CHAPTER 1. GENERAL

1 PURPOSE.  This order provides the Project |nplenentation
Plan (PIP) for the | ow power Tactical Air Navigation (TACAN)

Ant enna S}/st_errs and presents overall technical guidance an
managenment direction for the orderly inplementation of the

repl acenent of RTA-2 TACAN antennas at the respective sites. It
identifies activities and schedules required to acconplish this
i mpl enentation. TACAN facility services are required by the
Department of Defense (DOD) throughout the 199@¥&. Present TACAN
antennas are experiencing support problens, which conprom se
TACAN avail ability, thus generating this replacement project.
Support and cooperation by all involved organizations is
essential for successful 1nplementation of the Low Power TACAN
Antenna Systeminto the National Airspace System (NAS)..

2. DISTRIBUTION. This order is being distributed to branch
i&el in the offices of the Program Directors for Navigation and
Landi ng, Automation, Traini nﬁ and H gher Education, AT Traffic
Pl ans and Requirements, Flight Standards, and the Associate

Adm nistrator for Contracting and Quality Assurance; branch |evel
to the FAA Logistics Center at the Aeronautical Center; director
| evel at the FAA Technical Center; branch level to the regional
Airway Facilities, Air Traffic, and Flight Standards divisions;
aﬂj_ alimted distribution to all Airway Facilities field

of fices.

3. CANCELLATION. This order cancels O der 6820.13, Project
fa;éﬂlmhaiﬁi@m Plan for Low Power TACAN Antenna, dated July 31,

4. DEFINITIONS. The follow ng acronyns and abbreviations are
used in this order:

ACU Antenna Control Unit

AF Al rway Facilities o
APNL Associate Program Manager for Logistics
APMT Associ ate Program Manager for Test

ATE Automatic Test Equi pnent

BIT Built-in-test

€CB Configuration Control Board

€rP Capi tal Investment Plan

CM Configuration Managenent

co Contracting Office _

DNE D st ance Measuring Equi pnent

DOD Department of Defense

Chap 1 Page 1
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DRR Depl oynent Readi ness Revi ew
DT&E Devel opnent Test & Eval uation
FAA Federal Aviation Adm nistration
FOB Frei ght On Board
FY Fi scal Year . _
GFE Gover nnent Furni shed Equi prent
GFM| Gover nnent Furni shed Materials
IEDLS | nterim Contractor Degot LO?ISIICS Support
ILSP | nt egrated Logistics Support Plan
| T&E I ntegration Test & Eval uation
JA Joint Acceptance | nspection
LRU Li ne Repl aceabl e Uni
MT Mountain Top Facility
NAI LS NAS | ntegrated Logistics Support
NAS Nat i onal Airspace System
NOTAM Notice to Alrnen _
OGRD Qper ational Readi ness Denonstration
OT&E (perational Test & Eval uation _
PAT&E Production Acceptance Test & Evaluation
Pl P Project |nplementation Plan
PM Program Manager _
PaM| Program Overvi ew Meeti ng
%Rg &ga_|t¥ Reliability Oficer
F dio requencb_
Scu Sﬁeed Control Unit _
ST&E Shakedown Test & Eval uation
TACAN Tactical Air Navigation System
TI M Techni cal Interchange Meeting
TPS Test Program Set
TSSE Techni cal” Service Support Contract
UHF Utra H gh Frequency
Ut Unit Under Test
VGR VHF Omi di rectional Range _ _
VORTAC VHF High Frequency Omidirectional Radio

Range and Tactical Air Navigation

5. AUTHORITY TO CHANGE THI S ORDER. The Program Manager for
Navigatien may | ssue changes to this order necessary to manage
and 1nplenment the project which do not affect policy, delegate
authority, or assign responsibility.

6.61%9. RESERVED

Page 2 Chap 1
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CHAMPTER 2. PROJECT OVERVI EW

206. SYNOPSIS.  The | ow power TACAN antenna project consists of
the procurement of the TAGAN antennas as defined in FAA

speci ficati on FAA-E-2828, TACAN Ant enna System  The equi pnent
consists of all the conmponents of a nmechanically rotati nP_ ant enna
system including the Antenna Control Unit (ACU).. As outlined in
Capital Investnent Plan (€I®) proj ect 44-12, 203 | ow power TACAN
antennas will be procured to support the replacement of RTA-2
TACGAN ant ennas at 195 sites. Any further quantities will be
determned from DOD requirenents. The TA antenna acqui sition
project fits into the €fP as fol |l ows:

TABLE 2-1. TACAN ANTENNA PROIECT | NTERFACE

System > National Airspace System

El enent > G ound-to-Air El enent

Subel enent | »H VORTAC Syst ens

' Subsyst em > 2ad Cenerati on VORTAC

Program >{ Low Power TAEGAN Antenna System

The follow ng equi pment, services, and support are included in
this procurenent:

a. TACAN antennas in accord with FAA specification
FAA-E-2826m .

bl Provisioning technical docunentation.

c. Onsite spares.

dl Spare parts-peculiar.

e. Installation Kkits.

L. Contractor nmaintenance training for FAA technical
persoiedl .

Chap 2 Page 3
Par 20
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gl Engineering support services.
hl Mintenance and contractor repair services.
i. Interim contractor depot |ogistics support.

21. . The purpose of this project is to procure and to
instad1ll [ ow power TACAN ant enna equi pnent at FAA very high '
frequency omidirectional radio range/tactical air navigation
VG_%‘[‘A@) facilities to support DOD's tactical air navigation

equi prent requirenents throughout the 1990's. There are 673
facilities eqU|Pped with the RTA-2 antennas. The | ow power TAEGAN
antenna contract calls for delivery of 203 antenna systens of
which 185 wil| be used for selective replacement of RfA-2 TAGAN
antennas, and 8 will be used to support depot requirenents.

22. HISTORY. The TACAN is asystemused primarily by U S.
nilitary alircraft to determne aircraft position by measurement
of distance and bearing froma fixed-ground station. The FAA
operates TACAN in the NAS in support of mlitary aviation. Each
FAA TAGAN unit is collocated in a Very H gh Frequency

Omi directional Range (VOR) station for purposes of cost
reduction and ease of maintenance.

a. The present TAEAN antenna population is conprised of
mechani cal 'y rotating RTA-2 antenna el enents that are _
experienci ng sugﬁprt probl ens whi ch conprom se TACAN service
avai lability. IS antenna procurenent will provide new antennas
to be used for the selective replacement of the existing RTA-2
antennas. The RTA-2 antennas were procured in the early 1960"s
and repl acenent is now reSU|red due to the increasing naintenance
and |ogistics problens and the excessively high electrical power
requirenments.  The new antennas, called the Low Power TACAN
antenna, w |l enhance the operations and |ogistics of the antenna
sKstenERn reduci ng power requirenments and wth nodification of
t he TAl facilit GQUIBﬂEnt will elimnate the need for an
engi ne generator {stand y power) source and attendant fuel tanks.

. b. On Septenber 8, 19%®, JTP Radi ation Inc., of Salt Lake
Cty, 8adh, was awarded contract DTFAGL-90-E-00025 t 0 desi gn,
produce, test, and provide engineering support for the
repl acement TAEAN antenna systems. On July 13, 1992, Radi ati on

stens Inc., of Sterling, VA, ﬁurchased contract DTFAGL-90-C-
00025 fromJTP Radi ation Inc. The Nevatien agreenent between the
Eéézand Radi ation Systems Inc., was approved on Septenber 4,

23.62%.. RESERVED.

Page 4 Chap 2
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chXPIERR. PROJECT DESCRI PTI ON

30 EUNCTIONAL DESCRIPTION  The TACAN systemground facility is
a transmtter-receiver combination used for conmunicating
information to properly equipped aircraft which processes the
information to determne the aircraft azimth and distance to the
round station. The rotating antenna elenents nodify the signal
ransmtted fromthe antenna central array to permt the
transmssion of azinmuth information to the aircraft. Since the
antenna central array is common to both the distance and azinuth
{ant[ons,fgt receives and transmts all information to and from
e aircraft.

a. TAGAN is a pulse transmtting systemoperating in the
U tra-H gh Frequenﬁg (UHF)radi o frequency (RF) band - 962
t hrough 1213 MHz. ach system channel requires one air-to-ground
freguenc and one ground-to-air frequency of one (i) MHz
bandw dth, thus allow ng onlg one hundred twenty-siXx é%a@)
operational channels in the band. To increase the TA channel
caPab|!|ty, the original frequency band (x-band) was doubl ed by
establishing a y-band node of operation. Both %- and y-band
channel s use the sane basic operational concepts except in the
pul se spacing characteristics. The x-band channels use a
i2 m crosecond aﬂaC|n? bet ween pul se pairs on both transm ssion
and reception, ile the y-band channels use a 80 m crosecond
spaci ng between pulse pairs on transm ssion and 838 m crosecond
spaci ng between pulse pairs on reception

b  TACAN di stance neasurenent is based on tinme |apse
measurenment initiated by the airborne equipment interrogating the
ground facility eSU|pnent by transmtting a pair of pulses wth
spaci ng determ ned by node of operation ? - or y-band). The
ground facility equi pment decodes the interrogation pul ses and
replies by transmtting a pair of pulses wth the specific
spacing required to satisfy the interrogation code. The ground
facility equipment inserts a fixed time delay - decoding and
reply time = in replying to an interrogation.” The airborne
equi pment neasures the tinme interval fromits interrogation to
the receipt of reply pulses, taking into account the tixed tine
delay of the ground facility equipnent, and converts this tinme to
? dﬁftance measur enment between the aircraft and the ground

acility.

¢. An aircraft obtains azinuth information by recovery of
the two nodul at ed freguency conponents generated by the ground
facility equipment and conparing the phase of the two frequencies
with the time interval of the north and auxiliary reference
signals transmtted by the ground equipment. One of the

Chap 3 Page 5
Parp30 g
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modul ation frequencies is 48 Hz and the other is 135 Hz. The two
frequencies are synchroni zed and create a radiation pattern which
rotates around the ground facility at a 15 Hz rate. To determ ne
the azimuth of the aircraft fromthe ground facility, the

ai rborne equi pnent nust neasure the phase of both the i5 and 135
Hz and conpare themw th the fixed reference signals which are
transmtted at specific instances during the rotation of the

modul ated signals. The reference signals are generated at the

i nstant the nodul ated wave crosses the zero ax!s.90|n? fromits
mnimumto its nmaxi mumval ue. The angul ar. position of the 15 Hz
wave wWith respect to the 18 Hzreference signal measures the
azimuth as seen by the aircraft. The 185 Hzsignal in
conjunction with a 185 Hz reference signal is used to further
refine the azimuth neasurenent.

d. Low power TAEAN antennas Wi |l replace current RTA-2
antemmas; they are unique in that theylof er lower electrica
power consunption, easier maintainability, overall higher
reliability, and they are capable of operating in the 8682 to
1213 MHZ frequency band. The | ow power antenna reduces power
requirements from5,000 watts to 83006 watts. This reduction in

ower consunption, along with some nodification of the TACAN
acility equipment, will allow the antenna to operate on standby
battery power eI|n1nat|n%_the requirenent for an engine generator
standby power source. This would allow the TAEGAN to provide ful
service regardl ess of commrercial power outages.

e. BEey Functi ons.

_ (1) Interfaces. The TAEAN antenna system shal
interface w th the FA-8996 equi pment as shown in figure 3-1 and
as described in subparagraphs 30e(@) and 30e((D)..

, (a) Reference Tii and ldentification Siemal.
These signals ori'ginate in the antenna system and are conposed of
the reference trL?ger pul ses (north and auxiliary trlg?er pul ses)
and 1350 Hzidentifilcation signals. These signals shall connect
to the FA-999@ TACAN equi pnent via 850 ohm coaxial cable and type
BNE connect or.

_ b) TAQ%N&DMM%L&ML ~\When an over-speed or
| ock rotor is detected a system shutdown signal(s) wll be

devel oped by the built-in test (BIT) equipment and sent to the
FA-93%¢ TA interface. The signals shall provide two separate
outputs and shall appear as a ®hewr at one output and a “high* at
the other output.

Page 6 Chap 3
: ParpSO
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e >
Control TACAN Radiated RF
— Equipment ANTENNA
- -—
lv DC Power
Al AA
RF Pulses
North Trigger
Auxillary Trigger
Tone Trigger
Beacon Shutdown
> sof Fete
B TACAN Transponder
FA-9996 (GFE)
Power Status
DME Only
Becon Reset
BCPS(Battery Charger Power Supply)
__ _ AC
Single Phase 115/230 VAC
Chap 3 Page 7
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_ Fg Maintemame® Alert Signal. The antenna BIT
equi pnent shal | develop an alert signal to the FA-999¢ TACAN
interface upon detection of a deterioration of the antenna

erformance. This fault does not cause an error to the radiated
ACAN ant enna navi gational information. Any further degradation
of the antenna systemw |l result in a shutdown signal fo the
FA-999@ TAGAN i nterface. In addition, any time an azimth error
or rotation rate alarmexists the antenna automatically swtches
to Distance Measuring Equi prent (DME) node and a naintenance
alert is generated.

égg Ant eqna Be_Ee&s . An antenna reset signal from
t he FA-999& TA interface shalll be provi ded to accompdate an
antenna reset. This signal will restore the TAEGAN antenna system
to operation after a maintenance alert or shutdown has occurred.

The reset command signal is generated by the FA-999@ equi prent.

02 stanee | nfornation Gy u?g The antenna
s?;stem shal | be capable of operation in two nodes; TAEAN or DME.
The antenna system shall enter DME node upon receipt of a conmmand
fromthe FA-8996 equi pnent.

31, EHYSI CAL DESCRIPTION. The project can be basically
dekdrti as consisting of replacenents of existing established
TACAN ant ennas. The new repl acenent equi Bment wi | I" be DCOD-funded
for the purchase and installation of the "@sw power to spin
feature" (300 watts at 36 VD@) antenna. The regions will be
requested to utilize as much of the existing cabling as feasible.
The contractor furnished antenna equi prent Wil be mounted on the
exi sting antenna nounts.

a. _The TACAN antenna willl be simlar in appearance to the
RTA-2. The equipnent will be 84.89% inches in diameter, by
120.2 inches in height, with a weight of 825 pounds, and a power
consunption of 3060 watts at 36 VDC.

b. The A€U equiprment will be approxi mat.eI%/ 19 inches w de
b}/ 16.6 inches in depth by 12.2% inches in height wth a wei ght
of 65 pounds and a primary power of 115 VA€ or battery backup
power of 36 VDC.

32 SYSTEM REQUI REMENTS,  The Low Power TAGAN Antenna System

shal | be full¥ conpatible with the existing TACAN through-the-air
moni toring. he Low Power TACAN Antenna Systemis unique in the
foll ow ng ways:

a. The |ow power antenna reduces power requirements for the
antenna from5,000 watts to 300 watts.

Page 8 Chap 3
Par 30
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“b. The redusttiom i n power requirements renoves the

requi rement for an engi ne generator standby power source, thus
allowi ng the antenna to operate on battery backup power to.
rovi de continuous service. The nodification of TAEAN equi pnent
or battery backup capability will be acconplished under the
Sust ai n VOR/VORTAC pr ogram €IP No. 44-14. A study is currently
underway to identify the equipment and hardware requirenents for
this project. Engine generators will be used as the TAGAN backup
power source until this project is initiated.

33. LNTERFACES., The TACAN antenna with the TAEGAN ant enna
soniter 1S an integral part of the TAGAN system

34.63%. RESERVED

Chap 3 Page 9 (and 10)
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Tabl e 4-2. TAGAN ANTENNA DEL| VERY SCHEDULE

SyS# IDENT M+  LOCATI ON STATE RGN DEL- DATE++  SS+++
1 - FAA Tech Center NJ T€ Jun 03, 1983 0
2 VUH Gal vest on X ASW Jun 11, 1993 1
3 - k|l ahonma Acade K MC Aug 31, 1993 0
4 - Gkl ahonn AGS-200 OK MC Aug 31, 19893 0
5 - k|l ahonma Depot K MC Aug 31, 1993 |
6 TEH Tal | ahassee FL ASO Aug 31, 1963 1
7 INY M Lanai H AW Aug 31, 1693 |
8 OIT Ml Nottingham MD AEA Aug 31, 1993 |
9 BDL W ndsor Locks CT ANE Aug 31, 1893 1

10 BLI Bel | i ngham WA ANM Sep 30, 16893 1

11 ANN Annette |sland AK AAL Sep 30, 1993 1

12 MZB M ssi on Bay CA AWP Sep 30, 1893 1

13 BLF M Bluefield W/ AEA Sep 30, 1893 1

14 % Presque | sl e ME ANE Sep 30, 1993 1

15 Dallas Ft Worth TX ASW oct 28, 1993 1

16 BKA M Bietka | sl and AK  aAL 6kt 28, 1993 1

17 GBH Wellbach NE ACE eect 28, 1993 |

18 6K G and Turk €CB ASO oOct 28, 1993 |

19 JOH Johnst on Poi nt AK AAL act 28, 1993 1

20 TUS Tuscan AZ AWP act 28, 1993 1

21 Auw Wausau W  AGL Nowv 30, 1993 |

22 ONL 0" Neihll NE ACE Nov 30, 1993 0

23 It€ M Wlson Creek N AWP Nov 30, 1993 |

24 AXN Al exandria M\ AGL Nev 30, 1993 1

25 by | ndustry TX ASW Nov 30, 1893 |

26 ZBV B i i BH ASO Nov 30, 1993 1

27 MLT MibDhneeket ME 2ZNEB Dee 30, 1993 0

28 LEV Leevillie LA ASW Dee 30, 1993 1

29 Bg)i Boringuen PR ASO Dee 30, 1993 |

30 FJS Ml Fort Jones CA AP Dee 30, 1993 |

31 g%l Ccean Shores WA ANM Dee 30, 1993 0

32 Benuidjjii M AGL Dee 30, 1993 0

33 RSG Rock _%prl ngs TX ASW Jan 81, 1894 1

34 LM A ynpi a WA  ANM Jan 31, 1994 0

35 SIN St~ Johns AZ ASW Jan 31, 19894 |

36 sju San Juan PR ASO Jan 31, 1894 0

37 MEBX/ M Morgant own W AEa Jan 31, 1994 |

38 BAF Vestfield MA ANE Jan 31, 1994

39 BSY Biscayne Bay FL AS®6 Jan 31, 19894 |

40 MKC Kansas Gty MO ACE Jan 31, 1994 1

41 BLD Boul der City NV AWP Jan 31, 1994 0

42 BQU M Bullion NV AWP Jan 31, 1994 0

+ Muntain Top Location
++ Esti mat ed .
+++ Site Spares
Page 12 Chap 4
Par 41
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SYS# IDENT M+  LOCATI ON STATE RGN DEL- DATE++  SS+++

43 HLG \Nﬁeelllﬂﬂe_ ) W AEA Jan 31, 1994 0
44 €6T Chicago Heights IL AGL Jan 31, 1994 |
45 RHII Rhi nel ander W AGL Feb 28, 1994 0
46 BFMI Brookley AFB AL ASO Feb 28, 1994 |
47 OSH oshkesh W AGL Feb 28, 1994 0
48 SPO Sod House NV AWP Feb 28, 1994 0
49 RBS Roberts IL AGL Feb 28, 1994 0
50 - Gkl ahoma Depot Ok MC Feb 28, 1994 0
53 aMir Chanpai gn |IL AGL Feb 28, 1994 |
52 83 Sennes _ M, ASO Feb 28, 1994 0
53 sxc Mr Santa Catalina CA AWP Feb 28, 1994 |
54 RAV Ravi ne PA AEA Feb 28, 1994 |
55 HWFD MI Hartford CT ANE Feb 28, 1994 0
56 DNV Danviillle IL AGL Feb 28, 1994 0
57 AGC Al | egheny PA AEA Mar 31, 1994 0
58 TBD Thiibodatx LA ASW Mr 31, 1994 0
59 JET Junction TX ASW Mar 31, 1994 0
60 LFK Luffkiim TX ASW Mar 81, 1894 0
61 ANX Napol eon MO ACE Mar 31, 1994 0
62 MON Monticel |l o AR ASW Mar 81, 1994 0
83 NEG MeGeath AK aarL Mar 31, 1994 1
64 BEE M Bryee Canyon Ur aNM Mar 381, 1994 1
65 IPT Wl iansport PA  AEA Mar 81, 1994 1
68 BKE Baker Otg OR anM Mar 31, 1994 |
67 €W M Newconer &wn OH AGL M 31, 19%4 1
68 HLV Halhswiilllle MO ACE Mar 31, 1894 !
69 GAL Gallena AK AAL Apr 28, 1994 1
70 Vfu MI' Ventura CA AwWP Apr 28, 1994 1
71 BOI Boi se ID aANM Apr 28, 1994 O
72 ELD El Detade AR ASW Apr 28, 1994 1
73 FrM M Fillnore CA AWP Apr 28, 1994 0
74 CMX Hought on M AGL Apr 28, 1994 |
75 €ty Cross Gty FL ASO Apr 28, 1994 |
76 ANY Ant hony KS ACE Apr 28, 1994 |
77 6V0 MI Gaviota CA AWP Apr 28, 1994 0
78 BVL Bonneville U anNnM Apr 28, 1994 |
79 HLN Hel ena Ml ANM Apr 28, 1994 1
ao EON Peotone IL AGL Apr 28, 1994 0
an BTR Bat on Rouge LA ASW My 31, 1994 0.
82 ESC Escanaba M  AGL My 31, 1994 0
a3 BSR M Big Sur CA AWP My 31, 1994 |
a4 VIH Vi chy MO ACE My 381, 1984 0
85 CAM Mr Canbridge NY AEA May 31, 1994 |
86 FDY Findlay OH AGL My 31, 1994 0

+ Muntain Top Location

++ Estimated

+++ Site Spares
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SYS# IDENT MI+  LOCATION STATE RGN DEL-DATE+#+  ss+++
az , COT Cotullla TX ASW My 31, 1994 0
88 Jur MM Julian CA AWP My 31, 1994 0
a9 IAH Hunbl e TX ASW May 81, 1984 0
90 DNY McCall (Donnelly) ID aNM May 381, 1994 0
91 ICT Wchita KS ACE My 31, 1994 0
92 CMK Cannel NY AEA May 31, 1894 1
93 DTA Delta _ OUFT aANM  Jun 30, 1994 0O
94 INT | ron Mountain M AGL Jun 30, 1994 O
65 STV St onewal | TX ASW Jun 30, 1994 1
96 OCF Gcalla FL AS® Jum 3h, 1994 0
97 TAS Taos _ NM ASW Jun 30, 1994 ©
98 PFN Panama Cty FL AS® Jun 30, 1994 0O
99 FFOU Ml Fairfield U ANM Jun 30, 1894 0
100 - Ckl ahoma Depot K AAE Jun 30, 1994 O
101 LHP Lancast er PA  AEA Jun 830, 1994 0
102 ARG Wl nut R dge AR  ASW Jun 30, 1994 0
103 @GNV Gai nesville FL AS® Jun 30, 1994 0O
104 2%N Aeton TX ASW Jun 30, 1994 0
105 F Geenville FL AS® Jull 28, 1994 0
106 UN2 MI Nimitz 6 AWP Jub 28, 1994 1
107 GITF Geat Falls MIT ANM Jub 28, 1694 0
108 GRI G and |sland NE ACE Jubh 28, 1994 0
109 UPP MI Upelu Poi nt H A¥WP Juh 28, 1994 1
110 GeEv eene County MS ASO Jul 28, 1994 0
111 BKwW Beckley W AEA Jubh 28, 1994 0
112 MKX Mbheaki HI AWP Jul 28, 1994 1
113 JOT Jolliet L AGL Jubh 28, 1994 0
114 CIM MI Climarren NM ASW Aug 31, 1994 0
115  HCT Hayes Center NE ACE Aug 31, 1994 1
116  TUT Pago Pago AQ AWP Aug 31, 1994 1
117 APN Alpena M AGL Aug 31, 1994 |
118 GFL dens Falls NY AEA Aug 31, 1994 0
119 o0& Ml Koke Head HI  AWP Aug 31, 1994 1
120 AUS Austin TX ASW Aug 31, 1994 1
121 PEU Pi cayune MS AS® Aug 31, 1894 1
122 ABB Nabb IN AGL Aug 31, 1994 |
i23 GPT GulLEport MS ASO Sep 29, 1994 0
124 LBF North Platte NE ACE Sep 29, 1994 (
125 LCu Lueciin U aNM Sep 29, 1994 0
126 HAR Harri sburg PA AEA Sep 29, 1994 0
127 EYw Key West FL ASO Sep 29, 1994 (
i2g PWB Puebl o CoO ANM Sep 29, 1994 0
129  PBI st Palm Beach FL ASO Sep 29, 1994 1
130 LDN Li nden VA AEA Sep 29, 1994 1

+ Muntain Top Location
++ Estimated
+++ Site Spares
Page 14 Chap 4
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SYS# IDENT
131 HPW
i32 cos
133 MAP
i34 OKK
i35 PeY
136 HNN
137 1BY
138 aALB
139 MLF
ido k6N
14y Mmxw
i42 LvL
143 MIP
144 R D
145 TBE
146 BuL
i47 HAB
145  ros
150 AR
151 ROW
152 DHT
igi FLW
E

155 CSB
156 SEY
157 GLD
158 ccc
159 JAX
160 TDT
iéi SSR
162 €DB
ie3 GFS
ie4 LNK
165 MHT
166 BGS
167 BRL
168 HIC
ie9 PDT
i70 SEA
171  Duwl
i72 M A
i73 LHY
i7a4 LM
Chap 4

Par 41

MI+

=

+
++ Esti mat ed

LOCATI ON STATE RGN
Ho| 11 _ VA AEA
Col orado Springs CO AaNM
Mapl es MO  ACE
Kokono IN  AGL
Egggﬂ CA AwP

erson W  AEA
Eat on M8 ASO
Al bany NY AEA
Mibfoird UT  ANM
Ki ngst on NY AEA
Maxwel | CA AwP
Lawtreneewill e VA AEA
MIton PA  AEA
Ri chmond IN AGL
Tobe CO ANM
Pawfliinegy NY  AEA
Ham | t on AL  ASO
Miscl e Shoal s AL  ASO
Huntsville AL  ASO
Belhaire OH AGL
Roswellll NM  ASW
Palhatit TX  ASW
Fel | ows CA AwP
Fal con CO ANM
Cedar Rapids |A ACE
Scurry X  ASW
Goodllamd KS ACE
€allverton NY  AEA
Jacksonville FL ASO
Tidioute PA  AEA
Sisters Island AK  AAL
Col d Bay AK  AAL
Goffts CA AwWP
Li ncol n NE ACE
Manchest er NH  ANE
Big Springs X  ASW
Burl i ngt on |A AGL
Wi te O oud M AGL
Pendleten OR ANM
Seattle WA  ANM
Darwi n MN  AGL
M am FL  ASO
Lake Henry PA  AEA
W | m ngton NC ASO

Mount ai n Top Location

+++ Site Spares

DEL- DATE++

e

6et 31,
6tt

et 31,
6ttt 381,
Ottt 31,
6kt 31
aet 31,

6ct 31,
6t 31,

, 1994

1994
1994
1994
1994
1994

, 1994

1994
1994
1994
1994
1994
1994

, 1994

1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

5/19//33
SS+++

el el e et el e e e e e Y e e e e e e e e =Tl s S I S T et f e e S S S e
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SYS# IDENT MI+ LOCATI ON STATE RGN DEL- DATE++  SS#++
175 BGD Borger TX ASW Feb 28, 1995 0
176 GMN 'MT Goenan CA AWP Feb 28, 1895 O
177 €KW Cher okee W aNnM  Mar 81, 1885 O
178  10W lowa City |A ACE Mar 31, 1995 0
179 BUI Bl ue Ri dge TX ASW Mar 31, 1995 0
180 HLE HIl Gt KS ACE Mar 81, 1895 O
1sa DPK Deer Par NY AEA Mar 31, 1995 0
182 TAY Tayl or FL AS6 Mar 31, 1995 O
183 ERI Erie PA  aAEa Mar 381, 1995 0
ha4 YAK Yakutait AK  aarL, Mar 31, 1895 O
185 AN Ki ng Sal non AK aAarL Mar 31, 1995 O
ige v Mor mon Mesa W AWP Apr 30, 1995 1
187 GDMI Gar dner MA ANE Apr 30, 1995 0
188 MAF M dl and TX ASW Apr 30, 1995 (
189 MEZY Mblline IL AGL Apr 30, 1995 O
100 MKG Miskegon M AGL Apr 30, 1995 0
181 YiM Yakiina WA VFM Apr 30, 1895 0
192 TOu MI Neah Bay WA ANM  Apr 30, 1895 0
193 EAL Eau Jaire W AGL Apr 30, 1995 0
184 PHK Pahokee FL  ASO £ 30, 1685 O
185 AVP W | kes-Barre PA  AEA y 81, 1985 0
196 €RE Mrtle Beach SC ASO My 31, 1895 0
187 tHS Ml Lake Hughes CA AWP My 31, 1895 0
188 EEN MI Keene NH ANE My 31, 1995 0
169 = Okl ahoma Depot OK AA€ May 31, 1995 5
200 - Okl ahoma Depot OK AA€ My 31, 1995 0
201 - Ckl ahoma Depot OK MC My 31, 189% 0
202 - Ckl ahoma Depot OK AA€ May 381, 1895 0
203 - Okl ahoma Depot OK  AAC May 31, 1895 O

+ Muntain Top Location
++ Estimat ed
+++ Site Spares

420 | NTERDEPENDENCI ES AND SEQUENCE.  Not applicable.
43.064%. RESERVED.
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CHAPTER 5. PRQJECT MANAGEMENT

50 PRQIECT MANAGEMENT, GENERAL, This chapter describes the
organi zations wthin the Ofice of the Associate Adfiinistrator
for NAS Devel opnent (AND) that are directly responsible for Low
Power TACAN Antenna program nanagenent.

a, Associate Adm nistrator. The Associ at e Administrator*s
of fice manages, directs, and executes the F&AA& engi neering and

managenment activities related to facilities desi?n, air
navi gation, landing aids, and air traffic control facilities and

equi pment to ensure that the NAS is efficient, econom cal, and
responsive to operational needs.

b Bemdgatiem and landing Program(ANN-1), This
organi zation is the principal element wthin the Ofice of the
Associ ate Adm nistrator responsible for the devel opment and
i npl ementation of systens, progwams, and facilities requirenments
for navigation and 1landing systens.

. This organi zation is the
principal el ement of ANN-1 responsiblle for design, procurenenH4
and inplementation responsibilities for aids to navigation. he
program manager i s supported by matrix organizations which are
essential to successfully acconplish the elenents of their
charter which are:

(1) The program nmanager (PM is responsible for the
overal | management and direction of all FAA activities necessary
for successful devel opment, acquisition, production, test and
evaluation, transition to user organization, and engineering
support of the navigation support.

(2) The PMis responsible for the definition of
program needs for the navigation program This includes
definition of tasks to be perforned and expected results,
staffing estimtes, contract cost estinmates, budget estimates,
schedul es, managenent procedures and controls, and required
equi pment and facilities

_ (3) Establishes matrix support agreenents and hol ds
functional organizations accountable for integrated |ogistics
support, facilities planning, production quality and planning,
test and integration, contracting, and |egal.

(4) Ensures tinmely preparation and subm ssion of
reports relative to established cost, schedule, benefit, and
budget baseline to higher authority.

Chap 5 Page 17
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o (5) Serves as the liaison with the DOD and the
mlitary departnents for joint acquisition and |ife-cycle support
of assigned systens.

d EKéw

_ KON e AC? Prodram. The | ow power TACAN
PI’O] ect mana?er 'S responsi for the a¥-to-da ~management of
he TACAN antenna program frominception to facility
comm ssioning. The project manager's responsibilities include:

(1) uammggu_,_Pl anni ng, scheduling, managing from
budget subm ssion to devel opment of procurement docunentation
t hrough contract award, system depl oynent, and conmi ssi oni ng.

. (2)R Logi stics Support. Provides, in conjunction with
the National Arspace Integrated Logistics Squo_rt Managenent
Team (RAXLSMD),, technical guidance to define |logistic support

requi rements, 1ncluding provisioning, training, and docunentation
t hrough contract award, system depl oyment, and comm ssi oni ng.

. (3)) Technical Officer. Providing en?i_ neering . support,
advice, and consultation to the contracting officer during
procurement and contract nanagement.

_ (4) Testing. Takes the lead in the review, _
coordination, and approval of the contractor's proposed testing
program  Coordinates with other responsible organizations in the
devel opment, review, and approval of test procedures designed to
denonstrate total NAS depl oynment acceptability of the | ow power
TACAN ant enna system

51. PRQIECT CONTACTS. This paragraph |ists TAEGAN ant enna
prbjeet contacts and their routing synbols and tel ephone nunbers

a. Program Director. Rodsmn G ||, ANN-1, FTS-287-6534.
bi PrestamManager. Charl es OGehea, ANN-300, FTS-267-@Gwll1.

€ Profiect Mamager. Joel Petersen, ANN-130, FTS-267-@53D.

52. PROJECT COORDINATION. The Low Power TAEAN Ant enna Program
feduires coordination with other headquarters organizations/wth
regional airway facilities personnel, and with the prime
contractor. Coordination wth the organizations listed in

subpar agraphs 52a - 521 is essential for proper managenent of the
Low Power TAGAN Ant enna Program

a.  Miintenance Engineering Division {ASM-h@))  ASM-10® i S
responsi bl e for the fornulation and coordination of national
obj ectives, policies, standards, procedures and guidelines

Page 18 Chap 5
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governing the day-to-day and long-term technical functioning,
performance, and certification of the NAS and techni cal
I nspection of field support facilities.

b. pmaintenance (perations Division (ASKH-200). ASM-200 i S
responsibile for devel opnment of naintenance requirements for the
NAS. The division is also responsible for the fornulation and
coordi nation of policies, standards and guidelines governing
technical training, personal certificatiaon, position
classification, field organization, and field staffing
requirenents.

e. HLatAbhavay Svstess Engi nee A
AGS-200 prepares the shakedown test and evaluation (ST&E)
requirements and test plans and conducts the ST& on the first
| ow power TACAN antenna system After system depl oynment, they.
are responsible for national docunentation, equipnent instruction
book changes, equipment nodifications and fiel'd engi neering
support.

LAUD)

d. . ieation avigatic urveillance vi si on

A0y,  ACW-30® wil | supply an Associate Program Manager for
est ywth the roles and responsibilities defined in FAA
Order 1810.4®. The APMT wi || oversee Devel opnent Test &

Eval uati on (DF&E),, Operational Test & Eval uation (GfkE), and
initial Production Acceptance Test & Evaluation (PAT&E) testing
and serve as the Erogran1nanager's focal point for project
testing. The wll review, monitor, and report on contractor
DTEE activities, prepare, conduct, and report on OF&E Integration
and Qperational testing, and review and nonitor OT&E Shakedown
activities. The APMT wi ||l ensure that all testing requirements

are met. In addition, the APMT will prepare the Master Test Pl an
in coordination with the PM
e. NAS Suppmrt Di Vi Si on (ASH-700),. ASM-700 devel ops,

recommends, and issues agency procedures, standards, and policies
for material supply and property managenent. }

t; Qo_nLLa}c_t_s_DJfLm_on_(&i:&Q@)L, ASU—?I.@@ pedrform_s _
cost/price analyses of contractor's proposals and participates as
nenber of the Source Eval uation Boarg. PPh aadltIO%, ASU-300
provi des procurenment support for the |ow power TACAN antenna
program and plans, places, and admnisters contracts for the |ow
power TACAN antenna equipnent. ASU-30® al so designates a
contractln% of ficer gcx» who is responsible for all contractual
matters. he COis the only individual authorized to approve
contract changes inpacting price, delivery, or schedule.
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industiiah Di vi sion Eﬂﬁ%e_@u\ ASU-400 performs factor
|nsp%ct|on of the [ow power | aritlerta eqU|pn€nt._ ASU-400 y
assigns a quality reliability officer (QRG) at the tinme the
contract is awarded. The QRO is the FAA representative at the
contractor's facility and I's responsible for verifying quality
control. The QRO is directed by FAA policy and procedure, and by
the terms and conditions of the contract.

h. EA% Acadegz (KMA {). AMA-1 provides maintenance
training and coordinates-wth AsM-200 in t he devel opnent of a
training plan. 4

i TeQhﬂi1uﬂT_Ttaininazﬁ%ﬁd_sLﬂn_iﬁifgA@@bu.hﬁ&lﬂbb aﬁanyze&
training proposal's prepared by ASM-20® and i nNitiates action 1o

meet training requirements.

3 EAAAviation Standards National Field Ofice. Tpe FAA
Aviation Standards National Freld Ofice 1S responsible for
conducting flight inspections of the TAGAN systens needed to
acconplish the follow ng functions.

(1) Determning if the operational status of a facility
or systemis in accordance with the established tol erances.

_ (2)) CErtifyinP the facility or systemfor operational
use in the NAS when all operational requirements have been net.

_ 3) When appli cabl e, ensurin?_that required Notices to
Airnen ¢ )y are issued for any facility or systemrestriction

k. EAa Regional Offices. The FAA regional offices through
establlished adm ni strative structures, coordinate with Al
responsible parties to assure adequate funding, establish system
conm ssi oni ng/ service availability dates, assign project field
representatives for the |ow power TAEAN antenna system The
regions also provide field enggneerln? as required to support
preparations tfor the installation of the | ow power TACAN

equi pment; order CGovernment Furni shed Material (6GM) for tools to
support the TAEAN antenna installation and acceptance; tailor
installation drawings to site specific, initiate work orders and
travel authorization;, and assign field personnel. The fellewing
regional offices are responsible for the' eoerdination required to
acconplish the follow ng functions.

(1) Reaiionall Ai Lities (AB) Divisi

(@) Installing facilities systens and equi pnent in
accordance with established standards, specifications, and
instructions.
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(b) Nitifying t he appropriate sector that a mw?ect
has been funded and issuing 'a projected inplementation schedule.

~ (e) Providing the sector an opportunity to review
and participate in project plans during the engineering phase and
for furnishing the sector a copy of the engineering plans and
contract docunents.

(d) Providing the sector a copy of the project work
order at |east 10 days before the start of project work.

_ (e) Providing the appropriate facility reference
data file (FRDF) i nformation to the sector for inclusion in the
FRDF,. These data requirements will be established by the
g%ééonal Engi neering Field Support Division, A0GS-20®, as part of

_ (E) Notifying the joint acceptance inspection (JAl)
board chairman of when the facility will be ready for JAI,
?rQV|d|ng the sector all data necessary to prepare warranty

ailure reports on itens failing prior to JAI, and providing
regional Airway Facilities division representatives for
participation in the JAl.

_ ~ (g) Establishing and maintaining a followup file
for monitoring and clearing all JAl report exceptions, review ng
all JAl reports and foll owup reports for correctness,
conpl et eness and proper distribution, taking appropriate and
timely actions to clear JAI report exceptions, and identifying
addi tional sources of funds or initiating budgetary action, as
necessary, to clear exceptions.

(2) Airway Facilities Sector,

_ (@) Revi ewi ng contract docunents and engineering
pl ans during the engineering phase and providing comrents to the
regional Airway Facrlities division

_ (b) Providing personnel, as required, at
appropriate tinmes throughout the project to wtness and/ or
participate in construction, installation, tune-up, tests, and
collection of technical reference data.

(¢) Providing a representative to serve as the
joint acceptance board chairperson and other qualified personnel
for participation in the JA, preparing and distributing the JA
report, and assum ng mai ntenance responsibilities and
custodi anship for facilities, systens, or equipment at the
conclusion of JAl.
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(d) Coordination and follow up on exceptions after
the JAI, clearing exceptions which have been assigned to the
sector, reporting the clearance of exceptions, and review ng all
wai ved exceptions to determine if actions will inpact sector
operations or other organizations.

~ (&) Maintaini _nlg_ al | equi pnent warranty information
and reporting equipnent failing under warranty.

_ (£) Receiving, storing, and shipping project
material s and di sposi ng of excess equi pnent and material s.

1. RNAZLS Program Division., The Nails Program Division,
ANS-2@®, 1s responsible for NAILS policy, plans and
I mpl enentation. =~ ANS-400 appoi nts an Assocl ate Program Manager
for Logistics (APMr) who is responsible for ensuring that the
NAI' LS programidentifies and provides systemlife cycle support
for the TACGAN antenna, chairs NAILS Managenent Team meetings, .
devel ops the Integrated Logistics Support Plan, participates in
program revi ews, design reviews and technical interchange
meetings, and provides oversight of NAILS program progress.

53. PROJECT RESPONSIBILITY MATRIX. Figures 85-1 illustrates the
FAA Or gani zations responsible for the inplenentation of each
significant function of the LONPONER TA ANTENNA pr oj ect .

54  PRQJECT MANAGERI AL COVMUNI CATIONS  The TAEAN ant enna

Pro ect manager within ANN-130 is the focal point for all

echni cal project comunication. Organizations supporting. the
TACAN antenna project designate a representative to maintain

cl ose comuni cation with the TAGAN Antenna System Program O fice.
Supporting organizations mai ntain conmunications within the FaA
but never directly with the contractor without the €6's
permssion. The nmeetings |listed in subparagraphs 54a-54d are t he
regul arly schedul ed project neetings or conferences.

a. The National Aiks nte isftiiess Suppor t
(MAITS) Conferences. These conferences are held to ensure that
there is an interrelated, unified, and iterative approach to the
managerial and technical activities which support the NAS.
During these conferences issues affecting |ogistics managenent,
mai ntenance planning, supply support, test and support equi Pment,
manpower and training support, support facilities, technica
data, and packing, handling, storage and transportation are
di scussed and resolved. These meefings can be held at FAA
headqijarbt ers, FAA Logistics Center, or contractor facility on an
annual basis.
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FIl GURE 5-1.. PROQIECT RESPONSI Bl LI TY MATRI X
PROGRAM Dl&RECTG?
SENL
]
OPS REOUTREMENTS MANAGER PROCRAM NMANAGER
FLI GHT STANDARDS H DI VI SI ON }— RAAN GATTON
SERVI CE AFS-31 | ANN-100 = ANN=-300
AT PLANS AND b - —— - - — - -_—— - -
REQUI RENENTS =
SERVICE ATR-1 |
B SERVI CE
SMI-100.. S0,
SSOCIAT
COMNY NAV// SURVELIL TECHNI CAL DI RECTI ON ADNMTING STRATOR FOR
DI VI SI ON CONTRACTI NG _AND
ACW~300 ASSQOC. PGM. MANAGER QUALITY ASSURANCE

GATITON , ANN-130 ASU-100.,30® 400D
NAI LS PROGRAM PRQIECT MANAGER &
TVISTION TECHNI CAL OFFI CER NAS SYSTEMS ENG.
ANS U0 t = SERVICE
ASE-300,600
OPERATIONAL
SUPPORT SERVICE | =={ ECUIrPMENT CONTRACTOR
AGS-200
| |
AF _TRAI NI NG REGITONAH LOISTIES  SUPPORT
FAA ACADEMY MEBWRY FACILITIES - FAA_LOGISTICS
AMAA]1 DIV., AXX-400 CENTER, AMLI-}
E
FLT | NSPECTI O\ AXX-450/460
AVIATION STANDARDS
NATL F.O. AVN=-200 site preparation
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h. Pproatram Directors Status Review Board. These neetings
are held on a nonthly basis at the FAAheadquarters to discuss
project status and to resolve problens and issues effecting all
phases of the project fromthe time that the requirements are
established until system depl oyment has been conpl et ed.

¢. Proqgtan ale pOY)Ys: The contractor shall .
conduct quarterly POMA® at the comtitsctor® facility begi nning at
the post award conference and ending at acceptance of the final
system under contract. The purpose of the shall be for the
contractor to present a detailed contract status, to track
outstanding action itens, review potential and actual technical
and programmatic problem areas and to evaluate performance with
respect to mlestones presented in the Program Managenent Pl an.

d. Jechnical fnte etings The Gover nnent
may reduest a nonthly TIMbetween the contractor and the
technical officer or designated representatives. The Rurpose of
these TiM's is to surface, discuss, and resolve through nutual
agreement any technical, schedule, or programatic issues
associated wth the | ow power TAEGAN antenna contract.

§5. LMPLEMENTATION STAFFING There are no requirenents peculiar
to' the | npl enentation phase of the project.

56. PLANNING AND REPORTS. No schedul ed reports are required for
this proj ect.

57  APPLI CABLE DOCUMENTS. The followi ng docunents have been
referenced Tn this order.

a. FAA-E-282%x, TAGAN Antenna System January 199@.

b. FAA-6-21100=, El ectroni c Equi pment, General Requiremnents,
March 1987%.

c. Oder 60630.4%n, Facility Reference Data File,
Decenmber, 1692.

. d  Order 6820.7a, Miintenance of Navigational Aids
Facilities and Equi pnent - VOR,VOR/DME W@REAL, Oct ober 1883.

e. Oder 8200.1, United States Flight Inspection Mnual,
July 19685 - with 48 changes.

£. Oder 1810.4m, FAA NAS Test and Eval uation Policy,
October 1992.

58.058. RESERVED.
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CHAPTER 6. PROJECT FUNDING

60. DING STATUS, GEN . Project funding for the

low power TACAN antenna has been provided as follows:
a. The first 119 systems have been funded by DOD.

b. Two options consisting of 84 systems have been funded by
the FAA.

c. A second procurement may come from future budget years,
depending on DOD requirements.

61.-69. ESERVED.
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CHAPTER 7.. DEPLOYMENT

20. GENFRAI DEPI OYNENT ASPEALS. Dep)oyment of the Low Power
T2Am8t Antenna Systens i s adnimiddgred by t he FAA PMand staff.
The equi pment w || be shipped Freight On Board (FOB) destination
to a location designated by FAA regional personnel.  The region
shoul d make preparations to provide storage (if necessary). The.
| ow power TACAN antennas will be shipped as an entire systemto
the site or storaﬁe facility where it will await installation
Installation of the equipment is the responsibility of the

region. Table 7-1 depicts the | ow power TACAN ant enna Depl oynent
Readi ness Revi ew (BRR) Schedul e.

TABLE 7-1. L OV PONER TACAN ANTENNA BRR SCHEDULE

Event Dat e
Delivery to T&E Site 06//93
Shakedown Testing Conplete 07793
Ops. Test & Evall(©mERB) Conpl ete 07793 m
Final Report to Assoc. Adin 08793 "
EXCOM Meet i ng 08793 |

71. SITE PREPARATION. The regions are responsible for preparing
the sites where the [ow power TACAN antenna equi pment wll be
installed. Site preparation includes planning for installation
and integration with other interrelated subsystens.

72. DELLVERY. TACAN antenna equi pment will be delivered to the
lebatiems designated by FAA regional personnel. |nplenentation
of the project is scheduled to be conpleted in July 199%.

73. LNSTALLATION PLAN. The FAA regions shall coordinate the
relkeiigt, installation, and evaluation of all equi pment required
to support the |ow power TACAN antenna inpl enentation, e
antenna shall be installed in accordance with national standard
drawi ngs and standards revised to fit the individual site. The
regional office shall coordinate the conplete installation

al rgnment, and operational tests on all i1dentified TACAN ant enna
interfaces to assure full conpliance with FAA specifications and
performance. |f required, the contractor shall be available to
provi de engineering support services for ensiite advice, including
techni cal supervision to FAAtechnicians or, if applicable
Techni cal Service Support Contractor (TSSC)..
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A set of installation drawi ngs, conpatiblew th MrL-STD-10003,
will be provided with each system A contractual nodification is
being considered which will require delivery of all installation
drawm ngs in a conputer-aided engineering graphics format on -
magnetic nedia.

Mounting the TACAN antenna on wp0f the shelter will require a
crane and a special sl_lnt[:l, which is provided with the antenna. A
4 foot bubble level will also be required to check |eveling
requirenents. A set of leveling rings will be supplied to nake
necessary adjfustrrents. _No other special tools or test equipment
Is required for system installation.

A rmuntin? plate with a bolt-hole pattern conpatible with the top
| ate of the VORTAE€ nounting fixture will be provided with the
ow power TACAN antenna. The VORTAC top-nounting fixture is the
standard fixture required at each site; it is not provided with

the | ow power TAEAN ant enna.

The antenna control unit (A€@) will fit in a standard 196ineh
rack. It will be necessary to install a chassis slide adapter,
included with the installation kit, which is used to attach the
rear of each slide rail to the equipnent rack. The front ends of
the slide rails are bolted d|r_ectI¥ to the rack face. The speed
control unit (8€d) is mounted in the antenna pedestal and needs
no rack space.

The RTA-2 TACAN Ant enna Technical Instruction Books and Appendi X
1 should be used as guidelines during renoval and disposition of
exl st1ng equipnent.

74. CONFI GURATI ON MANAGEMENT RLAM  Confi guration Managenent
(€M) i s the process used to identiify and docunent the functional
and physical characteristics of a configuration item control
changes to those characteristics, and record and report change
processing and inplementation status. The CM discipline shall be
applied to all configuration items included in the TAGAN ant enna
baseline to ensure conpatibility between elenents within the
TACAN antenna. All additions and changes to the TACAN ant enna
basel ine shall be proposed in the formof a case file, and shall
be reviewed for recomended a%oval or disapproval by a _
Configuration Control Board (€€B).. Al changes to the NAS site
desi gn baseline must be processed and approved by the Navigation
and Landi ng Monitoring O uster (ANN—hGII;)) CCRB.

~ a. peemisitien Phase Configuration Managenment. The
Navi gation and Landing Mnitoring G uster (ANN-1@X)) CCB controls
the establishment of and changes to the TA ant enna hardwar e
basel ine during the acquisition phase. For TAGAN ant enna

Page 28 Chap 7
Par 73



5/19//33 6820.13A

matters, the ﬁy-lgiefg@w L{!EEi ncl ude&eggfriw%%—%gb,
ASM-510, ASM ' - . A -?ZID . A ' , 8Ad fthHe
Configuration Management Division, ASE-620. The ANN-10® €CB is
responsible for ensuring that the functional, performance, and
interface requirenents allocated to the TACAN antenna hardware
subsystems are reflected in the baseline, and in any changes to
those baseline until product acceptance. The ANN-1@® C€CB is al so
responsi bl e for ensuring that baseline documentation is accurate'
and reflects the TACAN antenna operational requirenments per the
basel i ne specification docunentation.

The transition of CMresponsibilities associated with TAGAN
antenna hardware products occurs at acceptance by the ASRI®O ECB
designated representative of the contractor's delivered,
installed, integrated, and tested hardware product. Hardware
product acceptance i s based on successful operational readiness
denonstration (6RD) of the conplete Low Power TAGAN Ant enna

stem The ASM-10® €EB retains this CMresponsibility
t hroughout the TAEAN antenna life cycle. .
At product acceptance, the change control functions and €EEB
records associated with hardware products that effect the product
basel i ne drawi ngs and instruction books, transition fromthe
ANN-100 €EB t 0 t he Mai ntenance Engi neering (ASM-100)) ECB.

~ b. Oberatiiemal Support Phase COnfi%uration Managenent .
Buring' the operational support phase, and for the entire _
life-cycle of the gnPIenented har dware enhancenments, CM functions
wi Il consist of maintenance and change control managenent of site
as wel | as product baseline (Level Il Design). The ASM-100 €CB
assunes basel ine and change control managenent of all |ow power
TACAN antenna installations as they are conm ssioned for
operational service and of related NAS site design baseline
(|nclud]nP |l ogistics and training). The ASM-100 €EB i s
responsi bl'e for change control managenent of the | ow power TACAN
antenna hardware product baseline. ~“Hardware product baseline are
mai ntai ned by National Airway Systens Engineering Division
(AO8-2a0)) personnel for the field. The contractor shall provide
engi neeri ng changes to AG8-20® when the changes are rel eased, and
prior to field inplementation. AGS-20® shal | eval uate the
changes and aﬁprove the change for field inplenentation via a
case file. The CMfunctions assigned to the ASM-100 CCB are .
described in the ASM-10® €EB charter.

75.67. RESERVED.

Chap 7 Page 29 (and 30)
Par 74






6820.13A 5/19//93
CHAPTER 8. VERI FI CATI ON

80 [EACTORY VERIFICATIQN, The contractor shall performtests in
accordance with the requirements of the contract, the equi pnent
specification; FAMNJGE2BZE-TACAN Antenna System FAA-G-2100e,

El ectroni c Equi pment, General Requirenents; and other docunents
prior to acceptance of the equipnent by the FM These tests,
de3|?n qualification tests, type tests, and production tests

shal ' denonstrate that all hardware, software, and all
Berfornance requirements are nmet before the FAA accepts a Low
ower TACAN antenna fromthe contractor

8i. CHECKQUT. After installation of equipnent by the regions,
Pa& personnel shall conduct checkout tests in accordance with the
procedure contained in the contractor devel oped equi pnent
Instruction books. The procedures followed Include testing

el ectrical and nechani cal hardware interfaces, ver|Fy|n8 system
er&ornance, mai nt enance capability, and adequacy of”support
ardwar e,

82 CONTRACTOR | NTEGRATION TESTING =~ Not applicable. However,
the contractor will support the FAA in the ?reparation and
conduct of the integration test, and evaluation (1T&F) and ST&E
at the FAA Technical Center

830 CONTRACTOR ACCEPTANCE | NSPECTI ON {€AEA! Not applicable.

84. FAA INTEGRATION TESTING The ACW-30® APMT wi |l prepare test
plans and procedures for the FMOT&E | ntegration and Qperati onal
testing to be conpleted at the FaaTechnical Center. I'S

testing will verify the technical performance of the Low Power
TACAN Antenna Systemin a full field environment and that it can .
interface wth the TAEGAN nonitor and control equipnent.

85. SHAKE AND ER. The FAA Technical Center
Shakedown Test & Eval uation (ST&E) is the responsibility of
AOGS-20m. ST&E will be conducted on the systeminstalled at the
FAA Technical Center and at the first installation site in
Gal veston, Texas. The sequence of shakedown testing activities
will be outlined in the ST&E plan and procedures. AGS-200 will
publish the test plan and procedures in sufficient tine to ensure
regional functions can be properly acconplished. During system
shakedown, tests are conducted to verify that the | ow power TACAN
antenna, fully integrated in an operational environment, neets

al | operational requirenents and is fully maintainable. System
ST&E ‘activities W | | i nclude acconplishnent of the follow ng:

a. Evaluations to determne the adequacy of systemfailure
detection and recovery procedures.
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b Evaluations to determne the suitability of displayed
operational data, and establish if any additional data
requirements exist.

_ €. Verification of the instruction bookprocedures for
installation and tune-up; and procedures for routine and
corrective maintenance.

86 JO NT ACCEPTANCE . & WML wWJ | be conpl eted
rior to assunption of maintenance respenstibillity by the Al rway
acilities Sector. The JAI, to be acconplished in accordance

with Order 6630.45 will be conpleted follow ng successful

conpl etion of the field shakedown test. The field shakedown test

w1 be conpleted in accordance with the plans and procedures to

be devel oped by AG8-20@. The field shakedown test and the JAI,
together, assure that the TAGAN antenna conplies wth
requirenments in the following areas prior to final acceptance and
commi ssi oni ng.

a. Facility construction and equi pment installation.

b, Facility/system equi pment performance including a
sucesstfrwl i ght i nspecti on.

€. Facility technical performance documentation and
mai nt enance reference data.

dl Facility logistics supports.
e. Facility/system training support.

book f  Availability of acceptable systen equipnent instruction
00ks. '

87.-8%. RESERVED.
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CHAPTER 9. NATI ONAL Al RSPACE | NTEGRATED LOGQ STI CS SUPPORT

80. I NTENANCE PT. The nmaintenance concept for the Low
Power TAGAN Antenna System shall consist of both site and depot
repair.

a. S%&g_hdaﬂlﬁﬂkuygg. Maint enance technicians will replace.
ted failed Line Replaesddle Units (LRU) and nay perform

sel ec
limted repair and corrective and preventative nai ntenance
functions as required, onsiite.

b. FAA peaiistiies Center Muintenance. The FAALogistics
Center (depot) maintenance will consist ol receipt and
repair/replacenent of failed LRiP&. For repair and testing of

RiPs, a "podt» test bed will be required. The programoffice
wi |l provide a TAGAN anmong the first deliveries to accommodate
this requirement. Interim Contractor Depot Logistics SupPort
(Xt€pLs) wil | be provided by the contractor for a period of one
year following initial fielding of the TACAN antenna systems to
al  ow the FAA Logistics Center sufficient time to procure the
required spare and repair parts necessary to acconplish depot
| evel support.

€. Madintenanee Plam. The Integrated Logistics Support Plan
1L8®) for the Low Power AN Ant enna Program was approved on
ebruary 1, 1991 and provides guidance for NAILS planning and
execution.  Appendix C of the ISLP contains the Miintenance Pl an
whi ch describes the requirenents for site and depot |evel repair.

8i. JRAINNG The training programfor the |ow power TACAN
antenna i s contained in the T Ant enna Subsystem Trai ni ng
Plan.  Assignnment of training 8gotas_for_the regions will be made
by the Technical Training an rtification Branch (ASM-251) for
Airway Facilities personnel. Projected training requirements by
i ndi vidual work centers/facilities and principal training
mlestones are included in the training plan. The initia
training of FvmAF Personnej wi || be conducted by the contractor
§ classes of 12 students in the nonths of January, QQ{ll, May,
une, and July 1993)) at the contractor% facility. e
contractor classes will train Fm Acadeny instructor personne
and those engineers and technicians who will performinitial
shakedown testing for the first GRD facility_and for regional
representatives involved in installations. ~Training courses
devel oped by the contractor will be conducted at the FAA Acadeny
for regional technicians who will perform naintenance on the Low
Power TAGAN Antenna Systems. Training course graduates will be
able to configure the Low Power TACAN Antenna System for nornal
operation and systemtesting using the contractor prepared
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Technical Instruction Book and FM handbook requirenments. They
wi || possess sufficient know edge to troubl eshoot and repair to
LRU I evel and to perform and docunent all periodic naintenance.
A separate conponent |evel training class will be provided

appr oxi mateIY 0 to 90 days prior to the FAA Logistics Center
assum ng full supply support and mai ntenance responsibilities at
the end of the & period of performance.

92 smmﬁm_wmm Thiis paragraph describes
support and test equi pnment, ineluding all comrmon and speci al
tools, as well as other interface devices necessary to support
equi pnent to the end itemor Unit Under Test (mﬁ'{.. Test

equi pment is supported at the Airway Facilities sector office
having responsibility for the VORTAE facility.

a. Conmon tools, test/support equipnent, interface devices
and connectors for maintenance of the Low Power TAEAN Antenna
System  The contractor provides a |ist ofthe common tools,
test/support equipment, interface devices and connectors required
for maintaining TAGAN antenna equi pment at all |evels of
mai nt enance. his list is subject to review approval by the
program of fice and ASW-160.

b. Special tools, test equipment, test program sets (TPS),
and automattiie test equi pment (ATEB) software needed to perform
adj ustnents, testing and/or maintenance of the |ow power TACAN
antenna Wi ||l be provided with the equipnment, if required.

93. suppPLY SUPPORT. The FAALogistics Center is responsible for
pkovidiimg supply support for the. TAGAN ant enna systemto i ncl ude
procurenent of spare parts peculiar and spare parts common;
packagi ng storage, and transportation requirenents; and inventory
management.  Provisioning of spare parts will be in accordance

W th FA-GABYEC. |In addition, site spares will be furnished. As
reflected in table 4-2, the ratio of facility to site spare sets
wi |l be approximtely 8: per sector.

94  VENDOR DATA AND TECHNI CAL MANUALS | nstruction books for
the Low Power TACAN Antenna System shall be provided by the
contractor and reviewed by the Fmprior to acceptance. Two sets
of instruction books are provided with each Low Power TACGAN
Antenna Systemthat is delivered. After the final reproducible
Techni cal” I'nstruction Books are delivered to the Fm,they will
be printed and placed in stock. 6thet technical manuals to be
provided by the contractor include: reliability, maintainability
docurmentation, test procedures, and drawings. ~ Prior to deliver
of instruction books, ANN-300 will publish information [etters to
provide regional personnel with pertinent installation data.
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85 EOUTPMENT REMOVAL, The present TACAN antenna equi pnent and
speed control anplifiers at |ocations being replaced within this
programw || be returned to the FAA Logistics Center in
accordance with appendi x 1.

96: FEACILITIESI Not applicable.
970  EQUIPMENT NOT FUiR#sHEDl Not applicable.

Personnel naintaining the new | ow

e8. PPRS CRIFRESXENRIINIEA] _ i ni t _
power TACAN antenna equi gment' shal | require certification in
accordance with Order 3400.3¥, Airway Facilities Mintenance
Certification Program

9. EOUIBMENT CERTI FI CATI ON.  Equi pnent certification for the
Lew Power TACAN Antenna System shall be in accordance with the

| atest version of Orders 6820.7%4&, M ntenance of Navigational

Al ds Facilities and Equipmenitt-VOR, VOR/DME, VORDNC, and 6000.1%%,
CGeneral Maintenance Handbook for Airway Facilities.
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CHAPTER 10.. . ADDI TI ONAL PRQIECT | MPLEMENTATI ON ASPECTS

100.4h. RESEFRVED.
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Appendi x 1

APPENDI X 1. RTA-2 EQUIPMENT DI SPOSI Tl ON

1. SYNOPSIS. The | ow power TACAN ant enna project replaces 203 of
673 TAGAN antennas in the FAA inventory. The RTA-2 antennas t hat
are removed will be used to neet critical support requirements for
the remaining antenna systens.

2 EQUIPMENT REMOVAL EXTREME care shoul d be exercised when
renovi ng t he RTA-2 and t he antenna speed control fromthe facility.
The entire system wll be refurbished for future support
requirements.

3. L SPOSI| TI C NATI ON, The disposition of the removed

ipmerit requires coordination with Airway Facilities and FAA
Logi stics Center (AML-@@3)) personnel. For coordination, contact
Judy Lay, AMI-~632, 405~954-5680.

a. Resiiomall Airway Facilities Division.  Sector personnel
coordinating the installation of the [ow power TAGAN antenna are

responsible for contacting the FAA Logistics Center 806 days prior
to the scheduled installation, for shipping information and
containers for the RTA-2 and the speed control cabinet.

b. Logistics Center Resm’ihiil]ii%g. The FAA Logistics Center
will send shipping containers and docunmentation prior to the
antenna changeout. ~ In the event that the shipping containers and
docunentation are not available at the tinme of the changeout, the.

FAA Logistics Center will coordinate with the facility and expedite
the renoval of the RTA-2.

NOTE: The RTA-2 and the speed control will NOT be stored or
di sposed of at the Regional |evel.

4. EOUIPMENT REUTILIZATION PLAN. The RTA-2 antenna and the speed
edntral will be shipped to the FAA Logistics Center within 86 days
of the | ow power TAEAN antenna acceptance. The FAA LogisticCs
Center has the responsibility for reutilization of the RTA-2
antenna system  The office primarily responsible for reuse and
coordi nation of the RTA-2 antenna systemis AML-GO®.
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